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7X u«*«;x «^^tffi i 4 -r r £ «t $ n [ m m <o &m tzmw ] 

S«S»«Jfe(cS3l^-C, ^ffi«»ft^fttaS:fflt?Fb*:* [0 0 0 1 ] 

[»#*6 2] ff^rjl iC*3^T, 7k**«fflCJB*3 ct t^Sfi [0 0 0 2] 

Jft**^0. lmg -eq/g£Jl±T**>«r 4:Sr«Ftfct-r [0 0 0 3] H#i*^a^W«»OW«aitta4fe<tt 

ioT««*OJi*H*iB^«»W^l^-r*r tS: 20 [0 0 0 4] 

H 2 => 2H + 4- 2e- (1) 

l/20 2 + 2H+ + 2 e 



[0006] (a) Tkm&xmmcotommm^mk 

(B) «j«*ffiKJC (zKSffii, g&sts) 

(D) KJSdfej«7k 30 

[0 0 0 7] (A) ^7Km>SLt>^*^tt^*S— ^Ktfe 
&$)^&Jl^ff 0 tz-tb\^, WBBBg60- 35472 -§\ g| 1 

5 0 40 

[0008] »>r ^^siftwsreaicbT^fc^D 

RJS (2) ^igtffcft»*«-ett7K^**ix5o 



[0 0 0 5] 

H 2 0 (2) 

[0 0 0 9] 

[3B93as«¥*b«fc 5 <t-r^^JS] *^T1±7k*«^t>* 
t?tt (1) oSJ^t^t^/p h^<0»»Srteii£ 

f^ft*9, ^tyMWSiftl[:4^(Z)tyD 

J6 T^^c1~ 5 7K 5> , MttS cojg 7 Xtt^^ iK v tt ^ 

^ ^ ^ pj# t- s * ^ # as $ < 7K5> ^ s -t z> o o 



3 

sm(D^xmmR^mn\^t&mm^M^xmmx^^ 

< t £ t>(-|W)ff^^-r< , 7jC^C0*^ffl^ / > 

[0 0 10] 

K«8:«*tt^b*«>JBSr»Wci-S r iKJ:5, mm 

fcT\ «ffi^?LT-om«6S^S:ffiii$^5 t t tic. g£ 
^oWER/S-C^i-iTk^SrWag^-e* 6 r. fc rt> 

U a>oS^fc$i£fcr.ittifc5. *JBW^S*W*« 
ffi«itSria 1 1 OWWfcizk* 

^Sr^-To *» : Pt«IKl<oP5il:**«lS2 J ffiSl 
tt«tt3 35S*>4^, -tn-e*t<^««tt**ffift6SI« 6 fc 

#*&mm$:mizitm*fcm» 7 , smcmicji 8t# 

*s«7Ktt"C*)«^ fcicfcio ttfiCffi.fr^M*ttT-fe^ fc 
*3ftSB§.*Six<5a*t*sfcs^, tettJf £*J^Ui-r5:ifc 

^>e^^^^>^mS^M7jc^^fo^^^(ote(7)g[5 

45o mnmtimM^i%&mfrm*mMi,xtov , ^7X 

Tfil 0 0~2 0 0 0m 2 /g« Lt\> 

fiiM Cffl i ^ ilff 1 1 ^r«7Ktt^ 1 5 I fc fcj»*35Sfc 

tt, '>ft< fctO. ling* eq/g K±<0">f 



(3) ^M^P6 - 2 7 5 2 8 2 

4 

bft^#gif #J fc M^ySftSo J: 9 *«*tt < &*B 
bft ^ ^ 2/ 3f awt:^ t9bit7y Slffiflg^Si 

$HHfr&4&£Afl*<E> r fc T'fc 5 . fc fc X tftfrffc fcf=.— yl^, 
7K #j;*-#*>f hft£fttf*^ffc^ttfti?as#£b 

AKzMSMMBfi, TkfdRlCft fc* GMfc^WftUH £rf* 5 4*SC 
T\ fcfc^tfT;? y yug?fcf^— /uryus— /u^M^fls:, 

r * v ^my-ym-sfccDX ? *sR*tt*^^*s»s b 

[001 i ] Lttas^tSg^e: 
*3<t V315E#ia«»c«ixa I * 5 * bi *te/H*fl=<7>fc 

[0012] »a*^<DWI»^ttJ|^JRS:^ftfi«Fbfc 

^^a^tt, e^jR^^asco^g, fto# 7 

" [0 0 13] Kite, «ffi«flES:^— ^ h 

5c»J<^7k**S:ia« b, <fi*tcittfltfia^^t^*07K* 
B5tcie»bfc*flt*j5SJKri8;$ix4o -<^fc^. 

*«»i:fct(c, f&mm, -f*>e***ir 

bi^ftttKJi*s»fift*n5. 
[0014] 

50 [flsjHl *3BWT*fi, SKtttt^S»(c«7KttSffS:^ 



(4] 

5 

iw vtzz kx&mmmx&m$m& xx^mmw^y^ 

*n-r 5 7k # £ £^U& "C temfeSJ* X*kj& 5 7k5> ft ^35 K 

[0015] 
[USS^J l ] 

fee #~ ^>Kl:7 7 - ^^7 5/^ (BP 2 0 0 20 

0, HUB ^e^ftffl»bfc««ftWEft>f* 

»flg(Aldrich Chemical tfcfij, Naf ionffi) <!r £ fc K+ 

»100/im, f^l0 0^m^^^>^WN{ii 
^fjLfc 0 ^7-^>^-/^:{j:fo b^C^^tl^ P T F E 
^iM^PTFE t LT 1 2mg/cm 2 ft-SJ: 5 K 
^S£i*:3 5 0T:TH£/&b/c^<7}ftfflW;: o i«8 0 
tt^Llgi bfc c TK^ffi^fflj^Ji, 6M0.3m 
g/cm 2 , >f^->-e^^3 OwtJi b7t 0 £M^CDffi/j£ 30 
ttSMO. 3mg/cm 2 , J *^&M&2 0wt%tffii 
b/c 0 tiXf Jl©«!tifl[J H:3 0 Mm t Ifc, *38W 
ilttt^fc«)[r, **«Xt«Sftffi£fc6£*0. 3mg 
/cm 2 , ^t>£i»:2 0wt% v PTFE20wt% 

t m—mmz vmmmmz ft loo/mi: 

h^U^ffi^i ^tTo/Co "fJ-ls&t&miaL Du Pon 
t tfcSJS Naf ion 1 1 5 ft/BWc 0 **tt*3 Jltf^tfi 
ft>T*V*«llR^W«^Ebfct^Sr3 0 0 k g/cm 2 40 
^t*«l 2 0tt*l 5^^t/c 0 J^JzCDj;? 
^f^»bfc«SftJBJ^-feyu^iBii*, «j5fcttft-«JEEW 
ttft8 0°C, lSE^#t«L/c 0 tO«»SrH3 
t-^-To a*M<7>«ffittB8*«at«ft75S 5 0 0 m A /cm 
2 -e*50l:»U, **Wtt«^RR#««E«Sttj3 0 
OniA/cii 2 ftfflx.fc 0 r<^± 5^jR7Ktt^ffi««ffi 

fsKttHEWftJiil-t-5 * t iz X V . *«^«attHBftlPl± 
til <h^T^fc 0 
[0017] (j£t£ffl 2 ) * — V«&*^Jt*ffi«^ i 
6 0 0m 2 /g^77-^7'7^^l\ 1Effitt& 50 



#§3¥6- 2 7 5 2 8 2 

6 

* >S!*»JIB , JsS^iJ Xfo £ tf = — y u ft Ss*0 LI 
*S:*/SUfc. ttSE^fflrft^e^fiO. 3mg/cm 2 , / 

^■^ift 2 0wt% &mm& i o w t ®ffittjsE 

■W3 0/imiat*(!:Lfc, KT, HJSCT 1 t m— 

*#TJt«sw*bfc. »&ftfctt*ftH4fc*-*- 0 

A/cm 2 ftS^7t 0 r^J; 5^«S*affl*Jzi«M:*iB 
Wft^i^t, **Bfc«tttt1IBftfij±i-s c i*sffl* 

[0018] (3fete0iJ 3 ) SfigftfejSEJfeo S^Sftif AD b 

®ffi/B/s#.ft»< ufcist^Bifc, e^fflfio. 5m 

g/cm 2 , fcfejffltJiU^ 2 0m m(C bfc c 1 £ 

13— *«=T*Jt««Wbfc 0 #b*bfcft*ftBI5lc*i- 0 
**MO«»<ORRJMiat««tt8 0 OmA/cm 2 ft£S;c 

7t 0 -co j: 9i-m®ft^< be^sfttiJbD-r^^ x 
v. *«i-ft»ttffiftrti±i-Swfc*u*fc 0 

[0 0 19] (^3i£0ij4) ®ffiteSUIft-ffc*5M s^firC 
H**^««PKBIJi^a[«»&S*fc 0 MttBft 

7^^W[aoT^/U§MtMSl 0 0cm 2 (7) 

[^ftr^f>-Tvo:MSi^^ j: ix\kw btitzm$*<Dft-mnz 5 

w t %(^)t K7i»*gffil 0 0ml SrSAL, MlJjCD 
£IMJtr 0. 5 w t %^^kfi^il7K*» (H 2 p t c 1 e- 

6H 2 0) lOOml^AU W^t^T" 
^^y^ (BP2 0 0 0, *^*yhtt») 0.15g t 
«i * >fe^fcX ~7;uj-u ^;isfr>mM^^ 
&t&ffi1\% (Aldrich Chemical tfcIS, NafionSS) ft 

o. 1 5 g ftHM3-ta\ 1 2 hStSbxteifciMTc 

K/^ftiitT^^rfCo K^WflfltraAi"4fi8;^ftAn#x. 

at«ft»ii6*-fr, «»if/«««-&#ftf^«bfco nt 

0*J 1 ^ttfflLfc*—*^^— ^ft*«ft^ffll^T*lfiW 
1 fcia«^>*jSfe*5J:V*#t?ffl^b, 7 8 OmA/cm 2 

[0 0 2 0] 

^ (mm)mnmmco^^ mm) mcom^^mco t 
[mi] m^«/&[Ho 

[02] — frft«ffi«fi8;H 0 

[El 5 J *«W^*S«»^«SE*«-«ffi«H4BI 0 

1 ••■HtfiS^-T-mWWJS, 2--tK*^, 3--^®, 4 
5-^^— yu*. 6---7K««tt^S, 7- 

iT-feift, 8 —Q%faffowkm . 9 --m-T-e^f*. i o 



(5) 



W6- 2 7 5 2 8 2 



tt. 1 1 ■■■'&mz£zw,tti<om,ffi®m-m!£%fte, 12 
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200 400 - 600 800 
m^LWm (nnA/cm 5 ) 



10GO 




200 400 600 900 

igafc&Jfc (mA/cnvT 



1000 




200 400 600 BOO 

(mA/cm^ 



1000 



